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,
TESTSMADEWITHCAPTIVEHELICOPTERS,BY PROF.KARM&N.

1) CentralDevelopmentof PreparatoryWork,

Thetestsinquestionwereconsequentupontheaccept-

anceofa proposalfortheconstructionofa captivehelicop-

ter,offeredby FirstLieutenantStefanvonPETROOZY,then,
Commanderdf BalloonPilotInstruction,to theImperialand .

RoyalWarOffice,Lieut.vonPETROCZYalsorequestedto be

accreditedwitha certainsumfortestingexpenses.

Thefirsttests‘weremadeat theAustrianAirplaneFac-

tory,Ltd.,‘Wiener-Neustadt, withpropellersof ratherlarge

diameter.TheDaimlerWorksat Wiener-l?eustadtalsoreceived

an orderfromtheAviationArsenalto hurryon theoonstruo-

tionofa light300HP electro-ri~otororiginallyintendedfor

giantairplanes.As thismotorwasintendedto wsigh25(3kg.

only,accordingto thestatementof thefirr.,thepossibility

of constructingan electro-motor‘withpowerprovidedby means

of a cablewastakenintoconsideration.

TheAustrianAirplaneFactoryproceededno furtherthan

generaldrafts.Whenthepresentwriterwasentrustedwith



%hs direciionof allthetestsof thecaptivehelicopter,in

theearlypartofl$?l’?,the ‘workwascommenoedsystehatics.lly.

s.7.ongiwc1ines. Firstof all,testsweremadeat thepro-

peller-testinglaboratoryat Fischamend;secondly,modeltests

werecarriedoutin orderto throwlightontheirstability

conditions,beginningwith verysmallmodelsworkedby rubber

cords,thenwitha heavier30kg.modeldriyenby a 5 HP air

pressuremotor speciallyconstructedforthepurpose.

Thesetestsledto thediscoveryofa specialkindof ca-

ble,whichensuresstabilityandwhichtihsusedinalllater

models.

Onthebasisoftheabove-meritionedpreliminaries,tests

wereVroceededwithalongtwolines: Gneby meansof electrio

power,andtheotherwithgasolinerotarymotorpower, we

shallnowgivea shortdescriptionof thesetwouethods,with

a reportof theteststherebycarriedout:

2) ~ort Descriptionof theCaptiveIIelicoptezhavingEleo-
trioPower.

Themachinewascompletelyequippedwith electro-motor,

electriccableandwinchbefozebeingtestedworkingonthe

ground.Thefrueworkitselfiscomposedof steeltubes,with

an observer’s carinthecenter,frowwhichthereisa clear

view andfiringrangein alldirections.Theliftingpoweris

furnishedby 4 propellersdrivenby a motorby meansof cone

gear. Itswaightempty,includingmotorandpropeller,.is

about650kg. Theelectro+motorweighs195kg.; accordingto
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theDaimlsrCo., itsoutputshouldbe 225HP (o~iginally300

HP with250kg.load), and ithasactuallyyielded.190HP,

thoughin thatcasethemotorwasheatedto suchan extent,

after15minutes?working,thatit couldnotbe carriedon.

Evenwiththisreducedpower,theliftingtestsresultedin

a carryingcapacitysufficientforthreemen.

Inconsequenceof difficultywiththeelectrc-motor,the
b captivehelicopterhasnotyetbeenflownwithelectricpower.

1 Theelectro-motorwasbuiltintothemachine,w~ch thenrose

fromthegroundandattaineda lowaltitudewiththreepassen-

gers. Aftera runofabout15 minutes,however,themotor

caughtfireandhadto be returnedto theDaimlerAviation

Sectionunaccepted,whereit isnowundergoingrepairs.

Theadvisabilityof equippingthealreadycompletedma-

chinewithtworotarymotors,whichnecessitatetheinstall-

3 mentoftransmissiongear,wasconsidered,buttheideawas

notcarriedoutforwantof suitablemotors.A
Themachinebelongsto theAustro-WngarianMilitaryAd-

ministration.

. 5)

of e.

SnortDescriptio~-LoftheCaptiveHelicopterhavingGasoline.
MotorPowera

Thecaptivehelicopterwithgasolinemotorpowerconsists

3-armedframemadeof steeltubes,in ~vhichthemotors

Ml,W, andM3,arebuilt, Themotors(LeRhonemotors,3h.

producing12oHP reconstructedforthetests)drivetwopro-

pellershafts,revolvingin oppositedirections,by mean’sof

———-
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thetransmissio~ge~-,andthesepropellershaftsintu%n “

drivetwowocdenpropellers,each6 m. indiameter,at about

600r.p.rn.Threegasolinetanksare installednearthemotors.

Theentiresystemis supportedby a largebuffer,which

iskepttightlyfilledwithairthroughan air-pumpdrivenby

themotor;undertheendof eacharmthreesmallbuffersare

similarlydisposed.Theactualob$ectofthesebuffersis

to reducethe shockinabruptlandings.Theobserver’sseat,

madeof liFournierl~is situatedoverthepropellerandstrong-

ly securedto thestationarygear-caseby theconcaveinter-

iorpropellershaft.A machine-guqturretislocatedonthe

upperrimof theobsexver’sseat.

A parachuteisalsolocatedbesidetheobserver.Ithas

a capacityof 250sq.m.andis sodesignedthatin caseof

suddenstoppageofthemotor,itcanbeartheweightofthe

entireinstallation,includingtheobserver.Theparachute

maybe wcrkeciinthetwofollowingways:

1) Automatically,in SUC”Qwisethatwhena regulator,

adjustedforthepurpose,fallsbelowa certainnumberofrev-

olutionsof theprcpeller,it

theparachute.Thisejection

&chuteto openinstantly,and

to workaftera dropof about

releasesa mechanismwhichejects

fromthecentercausesthepar-

testshaveprovedthatitbegins

2!5m. Thisdevicethusinsures

thecaptivehelicopteragainstdamage,in casethemotor

shouldstopat lowal~itudes.The s-e mechanismbr:ngsthe

motorto a standstillat thetimeof ejec?tingtheparachute.

—— -_
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2) Theparachutemaybe workedby &d, by theobserver, .

whoisalsoprovidedwitha bagparachuteforpersonalsafety.

‘#emayhereobservethatthereisneedfortheuseofthe

parachuteonlywhenat leasttwouotorshavestopped,twomo-

torsbeingcapableofmaintainingthepropellerat a suffic-

ientlyhighrateofrevolution.

Theclimbtakesplaceas follows:Whenthe observerhas

takenup hisposition,themotorsarestarted,

no difficultyby reasonof thefactthat ONE

causestheothersto Yevolve,Thefunctioning

andthiscreates

motorat work

ofthemotor

Canbe controlledby the observer,andfuturetypes

tivehelicopterwill,havethenecessaryinstruments

withinreachof theobserver.As soonas themotor

of thecap-

looated

hasattained

thefullnumberofrevolutions,a signalwillbe givenforthe

looseningof thewinch,andthemachinewillthen,according

to presentexperience,climbat a speedofabout1.2m. per sec.

Thisclimbingspeedmainly depends uponthepitch ofthepro-

pellerandthedirectionof thewind,anditcanthereforebe

considerablyraised.Thecaptivehelicopterisbroughtdown

by reversingthewinch.

Up to date,themotorshavealwaysrunat fullintake,in

whichcasetheexoessof liftmastbe compensated.Infuture,

themotorswillbe throttledin orderto diminishtheworkof

the winch.

Thetotalweightof thecaptivehelicopter,withengineand

fuelforonehour,butnot includingtheobserverandthema-

chine-gun,is about1300kg. It is stronglyconstructed,and
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someslightlesseningof wei@t Mayyetbe attsined, At start-

ing,about1800kg.weremeasured,thatis,about5 kg.perHP.’

Thisnumbercanbe considerablyaugmentedbyenlargingthepro-

pellers.

The”originalt-ypeof captivehelicopterwithgasolinemotor

powerwasmanufacturedby thefirmofDr.Liptak,Ltd.,Budapest-

E!zentl&inczunderthespecialsupervisionofmy collaborator,

Lieut.Eng.Pi.Zuravec,andtheabove-namedfirmownsourpatent.

Itmayherebe mentionedthatFirstLieut.v. PETR(XZYwas

mostenergeticinpromotingtheworka“Dovedescribed.

4) TestFlightswithGasolineMachine.

Thereportsofthetest-flightsundertakenwillbe added ,

lateron.

From

From

Theymaybe sumnedup as follows:

April2ndto 5th,liftandstabilitytestsat low

heights,durationtestsup to 80minutes.

WY 17thto Junel(lth,climbingto I.Om. - 50m. alti-

tude. Results:Liftexcessonthegroundto a load

of 4 men. Perfectlytranquilsoaringat an altitude

of 50m. Windvelocityduringtestsup to 8 m.p,sec.

Theflighttestsandthemethodof constructionareshown

in theaccompanyingalbum.

Afterabout15 successfulflighttests,themachinehada

breedcdownwhenlandingon June10th. Thepowerof theenemy

* motors,whichhadbeenrecentlyrepaired,diminishedsocon-

siderably thattherewasan insufficientexcessof thrust,and.
.

.
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themachinethereforeoscillatedviolently,especiallywhiie

beingbroughtdom. Thecrewabandonedit,andthemachine

turnedoveron theground,thepropeller-bladessticking.into

theearth.

Consideringthestatecf themotors,my collaborator,

Lieut.ZurovecandI wishedto omitthetests(therebeinga

windvelocityof8 sec.p.m.),but wereurgedto carry%hem

onby theCommissionsurveyingthetests.

Theresultsfullyconfirmedthosealzeadyarrivedat with

modeltests,so faras stabilityisconcer~ed.Observations

madeinthewindprwecithat,inadditionto thefundamental

demandforampleexcessof thrust,thepositionofthecenter

ofgravityofthemachinein itsrelationto theplaneof ro-

tationofthepropelleris of greatimportance.Theresults

obtainedinthatrespect,bothintheoryandby meansofprac-

ticaltests,shouldbe of theutmostvalueas appliedto the

constructionofa secondt-ype.

5) ApplicationoftheCaptiveHelicopter:

a) CaptiveHelicopterwithCrew,forObservation~rPoses .
DuringWaron L~d.

Theadvantagesofthecaptivehelicopteras comparedto

oaptiveballoonsareas follows:Theyarebut slightlyvisible

andthereforeprovidelimitedtargetarea forartillery;they

aremountedwithguns~d ~e speciallyadaptedforshooting

upwardsduringattacksby airplanes;

theycanbe startedwithoutany10SS

theyarenon-inflammable,

oftimeandcanbe rapidly
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transferredfromoneplaceto another.

Thecom~ariscnmaybe continuedby

.

●

A balloon-section

requires:

1 automobile

2 n

3 freight

6 officers,

137men;

on thesouthwest

winch-wagon,

gas-wagons,

!1

statingthat:

front,withoneballoon

whereasa captivehelicopterrequires:

1 automo”oilecarwiththreetrailers,

1 freightautomobile,

6 officers,
.

,20men.

b) captiveHelicoptersforObservationfromBattle-Ships:
.

Adaptedina suitableuanner,thecaptivehelicopter
.

mightprove,to bs thebestpossiblemeansoftakinglong---

distanceobservationsfrombattle-ships.

c) ClaptiveHeliccntersfortheProtectionof OmenTowns
andCoastsfrcmAirplaneRaids:

A seriesof captivehelicopterswouldnotonlybe

ableto givewarningOftheappra%chof enemyaircraft,from

a longdistance,butmightalsobe

. fensivefiring,ifproperlyar~ed.

ableto openeffectivede-

.

— —
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d) CaptiveHelicopterswithoutCrewforRadioPurPo~:—

Testshithertocarriedoutwithkite-balloonsor an–

tennahavealwaysbeenunsuccessfuleitheronaccountofa

breakdownof thekite-apparatusat a lowwindvelocity,orbe-

causeofdisturbingmotionoftheballoonantennaduring

squalls.Thesedifficultieswcnlldbe avoidedby theuse of

captivehelicoptersandazethereforeofparticularutilityfor

coloniesanddistriotswherestablemast-constructioncannot

easilybe carriedcutand whichmayalso.giveriseto gr;at

outlay.

e) CaptiveHelicoptersforMeteorologicalWork:

By meansofthecaptivehelicopter,registeringde-

viGescaneasilybe takenup andmeasurementscarriedoutrap–

idlyinallweathers.

.
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DESCRIPTIONOFTHElMUBLANCHELICOPTER.

Qescri~tionof theI-kchine,

Themachinecou~~rises:

2

1

rotatingwings

fuselage

stabilizing#lsaeswiththeircontrol

rudderwithitscontrol

lamiing gear

engineseta xiththeirautomaticclutchde-
vi~e,transmissionofmovement
coupling.

warpingdevicewithcontrols.

Eachwingis formd of four

andelastic

bladesassem-

bledby r.cansof fourtubeson a crossbarrevolvingaboutthe

axisofthe wingsby meansofballbearings.Eachbladehas.
.

an areaofabout5 squaremeters.
● Fusel%e. Consistsoft:-a#arts: theforepart“isnetallic

and isfcriedof steeltubesjointedtogetherin latticeTork

andlinkedup by steelwire-bracing.Theotherpartto the

rearisformedofa noden frameand isalsoin latti~%ork

.

andbraced.

StabilizingPlanes.Twoplanessituatedto therearofthe

fuselageandmaintainedby a bracedbeam. Theyarecontrolled

by a xetallicca”~leworkedby a fll.ywheel.

.

— —
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?kndingGear. Corn-prises2 beamsforminga V; theyare

braced.ti-~hcrossbaxsandWth bracing tire; 2 wheels

withpneumatictires are att~chedto ther~by an elasticsus-

pension.

Zn~ineSets. EaohsetcornprisesoneRhoneengine,thechar-

actersticsof whicharegivenfurtheron..Themaindriving

. Sh:.ft>~~lacedinsidea tube~ formsa singlebeamandis couP-

ledto theengineby an automaticengagingandreleasingde-.
vice.

Thisshaftbe~-sa pinionyhichworksa gearwheel,

thisseari’;heel‘1.eir.gattachedto a crankcase‘overwhich1
assurestherotat~rymovementofthe wingsby meansofcables

fixedto theblades.

An elasticshock~bsorbercomposedofbevelgearcon-

nectedby a specialdevioeprovidesthew.echanicalconnec-
,

tionforthetwotr~nszziasims.
# Warpin=DevicefortheBlades.

A nzinoeuvringorganCcontrolstickandlevers)

Gablesforthetremsmissionofmovement.

Warpinggearandcontrolof theblades; foreach‘wing

thisdeviceconsistsof: 1 support,4 rollersrollingon a

bearingcu;;and4 articul~tedelbonlever~actingonthe

bladesofthe zingsby meansofnetzilcables.

. 9
,
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GeneralCharacteristics,

s-pan. . . . . . . . .

Totall.engih. , . . .

.Totalareaofrotating

-

. .

. .

.

. . . . . . . .

● ✎✌✎✎ ● ✎ ✎

☛☛ ✎✌✎ ✎ ✎ ✎

15meters.

9rn20 \

40 Sq.m.

Numberof fangs.... . . . . ... . . ...8

Areaofeach;ting. . . . . . . . . . . .

Widthof fuselage,. . . . . . . . ...”

Engines. . . . . . . . . . . . . .

Areaof Stabilizingplanes. . . . .

Numberbiplanes.... . . ..s.

SpeedofRotationof ‘.tings. . . . .

2

b

.

.

. 5 Sq.n

. lu120

rotary,150H.P.

,,

●’.

. .

Total weightofEachinein flyingorder,
pilotincluded. . . . . . ..*

WeightFS2 squaremeteroflifting

Areaof rudder. . . . . . .,. ,

CharacteristicsoftheEn:zines.—.

“LeRhone“ enginesllC/120HP at

surface

..*.

4 Sq.m.

,

.

.

●

✎

2

160r.p.m. .

12C0kgs

30kgs

1 sq.m

1300 r.p.m.

ConsumptionGasoline:45litersan hour.

Oil:

Machine: Useful

1 &ilot

8 litersanhour.

weightcarried:

Gasolineforhalfan hourlsflight
wtti”n2 engines.. . . . . . . .

Oilforhalfan hourlsflight’with
2 engines....... -.O

shout50
liters.

.sbout8
liters.

.
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ObjectofTest:
,.

.

.

.
r
..

.

To iieterminethecorrelativevaluesof thepowers .

absorbedby thehuboftheprcpeller,andofthecorresponding

speedsandthrustsat the fixedpoint.

DesignationofP~opeller:

Accordingto indicationsgivenby theapplicant,the

propellerpresentedwasa reducedmodelof oneofthetwo

liftingpropellersof’a newairplanecalled‘ITHEALERION”.

Thispropellerwasmadeof tmlnutj anditschiefcharacteristics

Wwreas follows:

NumberofBlades.. . . . . . . . . . . . . 4

DiameterofPropeller. . . . . . . . . . . 1.05m.

Maximumwidthof Blades. . . ... , . . . . 0.30m.

Descriptionof Installation:

Thepropellerwasmountedonthedynamonetricperi-

dulumoftheLaboratorywhichallowsthedirectrneasuzementof

thepowersabsorbedandofthecorrespondingspeedsandthrusts

at thefixedpoint.

DescriptionofTest:

Thedeterminazi.onsofthepowersabsorbedandofthe

speedswereeffectedby producingsuccessivethrustsof 3, 8,

13, and18 kilogramsas indicatedby theapplicant.

Foreachexperimentthe speedofthepropellerwas

increaseduntilitgavetheproperthrust;whentheregimewas
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established,thepowerabsorbedby thehubwasnotedandthe

numberofrevolutionsmadeby thepropellerin oneminute.For

eachthrust3 measurer,entswre madeandtheaveragewastaken.

Results.-

Theresultsobtainedaresummarizedin thefollowing

table:
DateofTest. . . . . . September5,1918.

Designation : Units : Results : Information

Thrusts :kilograms: 3 :8 : 13 : 18

Number
of

of revolutions: . . . .
propeller : r.p.m. ; 480 : ?78 ~ 1008~1169

Powerabsorbedby the : . . . ..
hubofthepropeller:horsepower:0.25: 1.03: 2.18; 3.47 -

Barometricpressure@uringthetest(broughtto 0°)756.5mm.
mercury,surroundingtemperature:220centigrade.

1’

.

,
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KARMANHELICOPTERIN FLIGHT.
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